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ABSTRACT

Presented is a fitness profile designed to identify
the individual athlete's strengths and weaknesses. Specifically, the
areas of fitness examined are a) muscular strength; b) cardiovascular
respiratory function; c) body composition; and d) motor abilities,
agility, and speed. The procedures in the testing program involve the
following: a) the establishment of a site for ski training and
testing, b) fitness testing, c¢) appraisal of the fitness profile with
each athlete, and d) a training prescription for improving weak
areas. Detailed explanations of individual tests for the specific
abilities listed above are provided. (JB)
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As part of the Sports lledicine Team approach to improve ski

performance, fitness testing provides pertinent information concerning
the training programs of each competitor. The main thrust of a fitness
profile is to identify the individual athlete's strengths and weaknesses
in the various aspects of fitness., OSpecifically, the areas of fitness
exanined are, (1) muscular strength, (2) cardiovascular-respiratory func-.
tion, (3) body composition and (u4), motor abilities; agility and speed,
balance, flexibility, power, and response time. The procedures in the
testing vrograms for the U.S. Alpine and Jordic ski teams involve the
following: (1) establishment of site for ski training and testing, (2)
fitness testing, (3) anpraisal of fitness profile with each athlete, and
(4) training prescrintion for improving weak areas. It is not the intent
of the testing program to vredict athletic success but to aid the indivi-
dual athlete in his or her training program, It ic considered desirable
that the athlete is best prepared for world-class conpetition, lMost of
the fltness prof '
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s collected to date consist of data from the U.S Al-
pine 8ki Teams, U.3. Cross Country Ski Teans, U.S. Jumping Team, and
national calibre junior skiers from both the alpine and nordic programs.,
The comparative results indicate that the U.G. Jumping team possesses the
Lest strengtih, pover and balance scores of the ski teams. iiphest maximun
oxysen intakes averaga 75,5 ml/kgemin for male XCC skiers and 62.5 nl/kgenin
Tor fewmale HCC skiers. Lowest perceunts of body f£fat are recorded for male
ACC skiers (8.6%), jumpers (10.7%), and alpine racers (11.0%)., TFemale 4CC
skiers average 19.6 and feunale alpine racers are probably too fat for

being athletes (24.5%), Interestingly, JCC skiers and jumpers have the
fastest response times to visual stimuli and the best decision mal:ing times.
This is probably due to the fact that the XCC skier and jumper has to make
more decisions during the performance than do skiers in the other events.,
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1. luscular Strength

A. Knee Lxtension:

1. Jilaxinun isometric strength of the quadriceps muscle group
rieasured by a cable tenslometer, he kuee oint wvas ket
at a 115 degrec angle.

3, Llbow Extension
1., ifazimun isometric strength of the triceps nuscle group
neasured by a cable tensiometer. The elbow joint was kept
at a 40 degree angle. '
"C. Grip Strength ~
1. ilaximun tension of finger flewxors measured by a hana
tensiometer,
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Cardiovascular-Respiratory. Function
Ao Haximunm Treadmill Run
1. Progressive increase in speed and grade until exhaustion. faximal
heart rate, vertical 1ift work, and distance run were examined.
flasimal oxvgen consumption was determined when equipment was
available. '
B, llazimal Bicycle Lrgometer Ride
1. Progressive increase in workload at 60rpm until exhaustion.
Maximal heart rate and power output were examined,
C. Submaximal Bicycle Ergometer Ride
1. Hales cycled 50 rpm for 5 min at 1500 kem/min. GSteadv state
heart rate and recoverv heart rates were examined. -
2, Temales cycled 50 rpm for 5 min at 1200 kgn/min., Gteadv state
heart rate and recoverv zeart rates. were examined,
D. One-ilinute Step Test )
1.- Used for large numbers of athletes with limited testing time.
2. Test consists of stepping on an 18-inch bench at a rate of 30
trips for one minute. ileart rate-recovery was exanined,

sody Composition
A. DTercent Body Fat Prediction
1. Pascale's prediction for body density by skinfold techniques was -
used for males. The skinfold sites included chest, axilla, and
triceps. . o N
2. Sloan's prediction for body density by skinfold techniques was used
for females. The skinfold sites included iliac crest and triceps.
3. Lrozek and Keys formula for converting density to percent body fat
was used for both males and females.
4, A few male cross-country skiers were weighted underwater to assess
body composzition. _ ' , :
5. Girth measurenents were taken to relate size of muscle area and
strength, PEa

HMotor Abilities
A, Agilitvy and Speed
1. Timed Illinois Agility Run
2. lumber of six count squat thrusts in 10 seconds.
3. Balance '
1. Timed balanced position on a balanciometer for 30 seconds
C. TFlexibility
1. Curcton's shoulder hyperextension, trunk hyperextension, and trunk
hyperflexion tests, '
D. Power
1. Vertical jump test expressed in inches and work done in ft. lbs. '
2. Hargaria-Kalamen stair run e s
output in kgm/sec,
L. Response time-Visual Stimulus
1. Hand (thuwb) respone time
2. Leg response tine
a. left, forward, and right movements of legs to switch mats,




A.  Leg Strength Averages

373 .1bs

]

1, ‘lales: Alpine, age 1u-15
‘Alpine, age 16-17 = 451 1bs
Alpine, age 18-21 = 529 lbs
ACC .= U482 1lbs
Jumpers = 622 1bs
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2, Temales: Alpine, age 1b-15 398 1lbs

Alpine, age 16-17 = 383 1lbs
Alvine, age 18-21 = 440 1lbs
1ee = 405 lbsg
B. - Cardiovascular-Kespiratory lieasures
1. laxinum fleart Dates
a. ‘lales: XCC = 192 b/min
b, Penales: XCC = 197 L/nin

2. HMarimunm Omrgen Uptakes

- a, iales: YCC = 5,5 L/min
= 75,5 nl/ke'min

D, Fewales: HCC = 2.5 L/uin

b nl/kgemin
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Sod; Lat -
1. tale: Alpine, age
Aloine, age
Alpine, age
el

Junmpers

Balance

1. dale: Alpinc, age
Mlpine, ags
Alpine, age
Jumpers

2, Tewale: Alpine, ag

Alpine, a

3

Alpine, ags

1-15 =
16-17 =

18-21 =

pine, age 1h-15
Alvine, age 106-17
pine, age 18-21

1"

=15

16-17 =
18-21 =

14-15
e l6-17
e 18-21

o

19.1%
10.8%
11, 2%

e L0
Y
8.6%

10.7% .

2L 2%

[
= 23.6,‘0
- r,
= 25.,1%

= 19.6%

B

20,04 secs
21.5 secs

21.5 szecs

22,6 secs
= 20.4 sacs

o
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Male: Alpine, age 14-15

1, Vertical Jumn (inches)

Alnine, ame 16-17 =
Alpine, age 18-01 =
*CC © =
Junpers o=

Fomale: Alpine, age 1u-15
flpine, age 16-17
Alpine, age 13-21
»CcC

0. Voptical Jump Woik (£t, 1lbs.)
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“ale: Alpine, age 1k-10 =
Alpine, age 16-17 =
Alpine, @
2CC =
Jumpers =

Temale: Alpine, age L14-15
Alpine, age 16-17
Alpine, age 18- 2

Stair Run (kgm/sec)

‘lale: . Alpine, age 14-15 =
Alpine, age 16-17 =
Alpine, age 18-21 =
xee ' =
Jumpers =

Female: Alpine, age 14-15
Alpine, age 16-17
hKlpine, age 18-21
“ee )

17.04 ins
20,5 ins
22,3 ins
15.7 ins
26,7 ins

ing

= 17.7"

= 16,8 ins
= 16,7 ins

= 14,1 ing
137 ft. 1lbs.
250 ft. 1bs.
303 ft. 1bs.
199 ft. 1lbs.,
383 ft. lhbs,

= 175 ft. 1lbs,
= 174 £t
1 = 188 £

108 ken/sec
123 kom/scce
145 ker/sec
150 kem/sec

P

b kga/zec

86 kgm/sec
88 kgm/sec
= 91 kgm/sec
= 115 kgm/sec
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1. Hale: Alpine, age 14-15 = ,395 sec

Alpine, age 16-17 = ,3806 sec

Alpine, age 18-21 = ,375 sec

<CC = ,380 sec

Juripers = 364 sec
2. Temale: Alpine, age 14-15 = 402 sec
Alpine, age 16-17 = 41l sec
Alpine, age 18-21 = 406 sec

xCe . = ,390 sec
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